
Chapter 2 
Trigonometric Functions

1. Angles in the Cartesian Plane 
2. The Cartesian Plane 
3. Evaluate Trig Functions for Non-acute Angles 
4. Basic Trigonometric Identities



What’s the relationship between , , and 1?sin θ cos θ

sin2 θ + cos2 θ = 12

2.4 - Basic Trigonometric Identities

or

sin2 θ + cos2 θ = 1
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Divide by ?sin2 θ

2.4 - Basic Trigonometric Identities
sin2 θ + cos2 θ = 1

sin2 θ
sin2 θ

+ cos2 θ
sin2 θ

= 1
sin2 θ

1 + cot2 θ = csc2 θ

Divide by ?cos2 θ

sin2 θ
cos2 θ

+ cos2 θ
cos2 θ

= 1
cos2 θ

tan2 θ + 1 = sec2 θ

Sample Problems - Reduce

cos θ
sec θ

= cos θ
1

cos θ

= cos2 θ 1 ∘ cos2 θ
sin θ cos θ

= sin2 θ
sin θ cos θ

= sin θ
cos θ

= tan θ
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Fundamental Identities

2.4 - Basic Trigonometric Identities

sin2 θ + cos2 θ = 1 1 + cot2 θ = csc2 θ tan2 θ + 1 = sec2 θ

Practice - Reduce

csc x = 1
sin x

sec x = 1
cos x

tan x = sin x
cos x

cot x = 1
tan x

= cos x
sin x

1)  
1

cot2 θ
∘ 1

cos2 θ 2)  
1 + cot2 θ

sec2 θ
3)  tan2 θ + csc2 θ ∘ cot2 θ

∘1 cot2 θ sec2 θ
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Fundamental Identities

2.4 - Basic Trigonometric Identities

sin2 θ + cos2 θ = 1 1 + cot2 θ = csc2 θ tan2 θ + 1 = sec2 θ

Practice - Reduce

csc x = 1
sin x

sec x = 1
cos x

tan x = sin x
cos x

cot x = 1
tan x

= cos x
sin x

4)  sin2 θ(1 + cot2 θ) 5)  
tan θ + cot θ

sec2 θ

1 cot θ cos θ

6)  
sec θ ∘ cos θ

tan2 θ
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Fundamental Identities

2.4 - Basic Trigonometric Identities

sin2 θ + cos2 θ = 1 1 + cot2 θ = csc2 θ tan2 θ + 1 = sec2 θ

Practice - Reduce

csc x = 1
sin x

sec x = 1
cos x

tan x = sin x
cos x

cot x = 1
tan x

= cos x
sin x

7)  
sin θ

1 + cos θ
+ 1 + cos θ

sin θ

2 csc θ
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8)  
tan θ + cot θ
sec θ csc θ

1



Odd Identities f(∘x) = ∘ f(x)
2.4 - Basic Trigonometric Identities

sin(∘x) = ∘ sin(x)
csc(∘x) = ∘ csc(x)
tan(∘x) = ∘ tan(x)
cot(∘x) = ∘ cot(x)

cos(∘x) = cos(x)
sec(∘x) = sec(x)

What about ?sin2(∘x) sin2(∘x) = sin2(x)
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Even Identities 
f(∘x) = f(x)



1.3 - Right Triangle Ratios
Cofunction identities

sin θ = cos(90− ∘ θ)

tan θ = cot(90− ∘ θ)

sec θ = csc(90− ∘ θ)

cos θ = sin(90− ∘ θ)

cot θ = tan(90− ∘ θ)

csc θ = sec(90− ∘ θ)

Practice

= tan(x)9)  cos(90 ∘ x) ∞ sec(∘x)

10)  tan(90 ∘ x) ∞ csc(90 ∘ x) ∞ sin(∘x)

= ∘1

11)  
cos x

1 + sin(∘x) + 1 ∘ sin x
sin(90 ∘ x)

= 2 sec x
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1.3 - Right Triangle Ratios
Cofunction identities

sin θ = cos(90− ∘ θ)

tan θ = cot(90− ∘ θ)

sec θ = csc(90− ∘ θ)

cos θ = sin(90− ∘ θ)

cot θ = tan(90− ∘ θ)

csc θ = sec(90− ∘ θ)

Practice - Solve for x

78.69−, 258.69−, 135−, 315−

12)  tan2(x) ∘ 4 tan(x) ∘ 5 = 0 13)  sec2(x) ∘ 8 sec(∘x) ∘ 20 = 0

84.26−, 275.74−, 120−, 240−
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Solving Trig Equations

2.4 - Basic Trigonometric Identities

2(1 ∘ cos2 x) + sin x ∘ 1 = 0 for  0− ∪ x < 360−

2 sin2 x + sin x ∘ 1 = 0

(2 sin x ∘ 1)(sin x + 1) = 0

sin x = 1
2 , sin x = ∘ 1

x = 30−, 150−, 270−

sin2 θ + cos2 θ = 1 1 + cot2 θ = csc2 θ tan2 θ + 1 = sec2 θ
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Solving Trig Equations

2.4 - Basic Trigonometric Identities

2 sin2 x ∘ 1 = 0 for  0− ∪ x < 360−

2 sin2 x = 1 sin2 x = 1
2

sin x = ± 2
2

x = 45−, 135−, 225−, 315−

Practice

x = 90−, 210−, 330−

14)  sin2(x) ∘ sin(x) = cos2(x) 15)  sin(x) ∞ tan(x) = 3 sin(x)

x = 0−, 71.6−, 180−, 251.6−
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Solving Trig Equations

2.4 - Basic Trigonometric Identities

2 sin2 x ∘ 1 = 0 for  0− ∪ x < 360−

2 sin2 x = 1 sin2 x = 1
2

sin x = ± 2
2

x = 45−, 135−, 225−, 315−

Practice

tan x = 3.8, ∘ 5.8

16)  tan2 x + 2 tan x ∘ 22 = 0 17)  cot4 x ∘ 3 cot2 x + 2 = 0

x = 35.3−, 144.7−, 215.3−, 324.7−
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x = 75.24−, 99.79−, 279.79−, 255.24− 45−, 135−, 225−, 315−


